Abstract. The implementation of new skills (competencies) according to education regulation documents in 2006 -2008 
Introduction
The basic education guidelines in effect for the mathematics learning process in Latvia are described as self-expressive and creative, analytically critical, evaluative, social (collaborative), communicative, mathematical, learning and practical activity oriented and have marked the course towards mastering competences in different subjects (Table 1 ). The new regulations for education planning in Latvia envision implementation of the competencies approach into the general education content. However, before the implementation of the change commences, it is crucial to understand the status quo of the currently effective education guidelines in the classroom and to identify the teachers' learning needs. Math teachers' learning needs is the focus of this article. 
Theoretical background
What is the essence of the current guidelines of the education regulations?
Many countries have started new Organization for Economic Co-operation and Development (OECD) Program for International Student Assessment (OEDC PISA) outcomes related reforms that call for the need to improve students'progress. Government resolutions 2006 undertaken in Latvia to mark a course towards promoting students'competencies continue in the new state education policy resolutions 2014.
The aspects of competencies in math contents -were incorporated as aspirations to perform scientific inquiry (France, 2010) , to create a link with real life and to implement the application of information technologies, as is being done in a number of other countries.
Scientific inquiry as a teaching and learning approach is an action model. Metaphorically speaking it is like a multi layered piece of cake. Implementation of scientific inquiry means cognitive immersion, organization of an interested opinion exchange, acceptance of various answers and improvement of collaboration and competencies, which by their deeper essence differs from the traditional teachers' approach -transmitting information. To have the ideas occur in classroom practice means to focus on the cognitive immersion, collaboration and learning mode.
What understanding should the teachers possess?
It is important to emphasize that the constructivist opinion about learning allows the teacher to implement the priorities specified in education regulations on a professional level in the classroom (Cobern & Loving, 2008 , Niaz, 2011 .
It is important for teachers to understand that constructivism cannot be applied as an algorithm in the classroom leading to a panacea (Tobiass & Duffy, 2009; cited from Niaz, 2011) . Efficient teaching and learning of scientific inquiry in the school is impossible without teachers' understanding of the concept, diversity and continuity of the scientific inquiry, as well as the following skills: ability to identify the learning outcomes of scientific inquiry and their conformity to the expected results; effective use of the teaching and learning strategies for scientific inquiry and effective communication of feedback on students' scientific inquiry.
On the lesson level it means to set learning outcomes, to refresh students' experiences, to hook and to interest them, to offer cognitive and metacognitive strategies that are helpful for the knowledge construction, to provide feedback, etc. Therefore, progress follow up is an integral part of the priorities specified in the learning content regulations.
Hattie 's research (2012) showed that learning to learn including clarity, challenging learning outcomes, the feedback to improve the performance, etc. gave an effect size of 0.75, 0.56; and 0.72 respectively.
The changes specified in the policy resolutions can be incorporated in teachers' practices only if each teacher implements paradigm shift from transmitting information to a constructivism based approach.
What is the context for teachers' activities?
If we view implementation of the reforms in the context of the historic experience, the last decade of the twentieth century can be described as a nonstop period of change in the education system in Latvia. When the political power shifted at the beginning of the 1990ies and the first generation education standards were implemented, the teachers were granted freedom of choice to independently design the learning process. However, the paradox is that even today in continuing education classes teachers keep asking: "Tell me, what is the correct way of teaching this!" Just a decade ago about 40% of chemistry teachers were willing to return to the historically dominating strictly set procedures which used directives to clearly specify what had to be taught and in what way. (Namsone, 2010) . While the shift in learning paradigms is occurring around the world, Latvia still largely witnesses the traditional teaching that stems out of the historic tradition for teachers to follow specific directives and manifests in usage of a single text book from 'cover to cover', 'teaching for exams ', etc. According to Van Driel et al. (2001) practical theories that guide teachers in teaching are based on practical knowledge. Teachers' practical knowledge is constructed by the teachers in the context of their work integrating experimental knowledge and formal knowledge. Math and science teachers' formal knowledge can be described as follows "chemists know the chemistry content, however they lack the knowledge of how to merge the content with high level pedagogic outcomes" (Ege et.al., 1997) . This is obvious examining the scope of mathematics teachers' study program content for mastering the subject content, knowledge about students, teaching and learning, instruction and assessment techniques, classroom management, etc.; in other words, the launching pad to become a teacher.
Implementation of changes in the classroom demands from teachers' not only new knowledge and skills but also a change in their beliefs about what teaching is. It means to act in dynamic situations. A teacher needs a critical mind and ability to reflect. Reflection can be in action and on action (Niemi & JakkySihvonen, 2009 ). For example, in the teacher education in Finland teachers' competence must include the readiness to analyse the situation like a researcher and to make conclusions and decisions to act or to change something in a given situation (Niemi & Jakky-Sihvonen, 2009 ). Consequently, when new teacher learning models are developed in Latvia it has to be taken into account that teachers' education has never met such demands and most teachers lack appropriate learning experience.
Unfortunately, the context is not change friendly. The teachers' professional standard is not working properly in Latvia. Traditionally, regulations specifying the demands set for teachers are unclear, blurred and filled with obscure phrases. Teachers' performance is measured by the traditional method of summed up evaluations of students' performance (centralized examinations, academic Olympics etc.) which contradicts the changes in the education policy regulations.
What has already been researched? During lesson observation in schools between 2009 and 2011, a group of experts working in the National Center for Education (NCE) under the development project 'Science and Mathematics', witnessed a range of successful teaching performances. Nevertheless, experts concluded that in frequent cases there was a discrepancy between the actual performance of the teachers in the classroom and their understanding of what they were doing, which was demonstrated during discussions after lessons. For example, investigating the skills of Latvian chemistry teachers from 2009 to 2011 the contradiction between the actual situation in the classroom and background analysis confirms the idea that in order to develop effective scientific inquiry organization skills, teachers must have analysis and reflection skills (Volkinsteine et al., 2014) . Math teachers' beliefs and change of it was described by Šapkova (2013) .
Research methodology
The following criteria were set to observe students learning range of cognitive activity, collaboration and learning mode (outcomes, feedback). It corresponds to the aspects in education policy documents (1998, 2006 ) -analytical and critical thinking; social (collaborative) skills and learning and its practical application. The criteria focused to teachers' skills: appropriate teaching methods, methods' techniques and the mode of professional collaboration.
Research questions
1. What do lesson observations reveal about the students' learning in mathematics lessons according to criteria selected? 2. Do teachers demonstrate the necessary skills to organize students' learning? 3. What are mathematics teachers' learning needs? Data collection and analysis The following research methods were used for data collection and analyses: lesson observation and analyses, teachers' questionnaires, analyses of experts' conclusion, analyses of documents.
A total of 57 math lessons (grades 5-12; 10 schools representing all school types; 97% math teachers from employed in these schools) were observed in 2013 and analyzed. The observations were carried out by specially trained experts from the Centre for Science and Mathematics Education University of Latvia, each with 10-15 years of experience.
The experts used a specially developed e-observation sheet for transcript and analysis. Each lesson was transcribed by each expert who observed the lesson according to the specified criteria using a Likert scale (0 -not present; 1 -minor presence; 2 -moderate presence; 3 -present) and confirmed the evaluation with comments. The expert also transcribed the conversation with the teacher after the lesson. Experts' comments were coded. Content analysis was used.
A teachers' needs questionnaire adapted from PROFILES project served as a tool to determine teachers' understanding of the skills they needed to improve. 27 respondents -math teachers (77 % from employed in these schools) took part in 2013. The questionnaire consisted of 36 questions on teachers' confidence of certain skills and emphasis on professional development. Respondents evaluated each of their skills according to the Likert scale (0 -don't know, cannot; 1 -can do satisfactorily; 2 -can do well; 3 -can do very well) and their own learning needs (0 -definitely no need to master; 1 -rather not need; 2 -necessary to master; 3 -very necessary to master). The questionnaire included questions about the skill to facilitate higher order cognitive skills HOCS and improve students' learning through collaboration; to define and communicate learning outcomes; to use different formative assessment strategies and provide meaningful feedback for the students; to choose goal appropriate methods. Six questions covered the teachers' reflection skills -recording the facts and using them as basis for analyses; focusing on the efficiency of the lesson; providing feedback to colleagues and accepting it; awareness of teachers' own strength and weaknesses; immersion in their own professional activity in order to improve teaching.
The numerical data were processed using R 3.1.2. software.
Results
The results were analyzed according to criteria. The criteria set to observe students learning: range of cognitive activity, collaboration and learning mode (outcomes, feedback).
The lesson observations reveal that only 29% of the lessons indicated the use of HOCS on an acceptable level (2-3 in scale). The following example (Table 2) demonstrates a low level of cognitive activity in a math lesson for Grade 7 led by teacher P. Students learned how to identify is the particular number a right solution of the linear inequality. The teacher starts the lesson with demonstration how to solve the problem. Then she dictates the algorithm and gives the students 15 similar problems to 'drill'. Successful student collaboration was observed in 54% of the lessons. In 52% of the lessons teachers failed to communicate the learning outcomes or make sure that students had understood what they were supposed to learn. The usage of elements of feedback techniques was observed in 60% of lessons. However, the experts' reveal that while the teacher did receive information about students' learning, he/she failed to communicate feedback that would help the students improve their performance. Table 3 shows the data about teachers' skills to organize studies according to the criteria.
Teachers evaluated their skills, including the skills needed for students' learning in the lesson (Table 4 ) -the ones experts evaluated during lesson observation. The questionnaire reveals that the teachers admit the need to improve their teaching skills (for example, 78% of teachers evaluate as poor or non-existent their skills to facilitate students' thinking). As the teaching approach is related with evaluation of one's own performance and change in teachers' opinion, it was also important to find out if teachers saw the need to develop their analyzing and reflection skills. At the same time, the questionnaire shows that about 30% of respondents fail to understand the need to improve the following skills -evaluate personal strong and weak sides, analyze personal performance in order to be able to improve, provide useful feedback to colleagues or receive it. 53% of teachers support the need to analyze their performance and to improve it. However, only 23% admit the skill to evaluate their own performance, etc. as needed or very needed.
Discussion and conclusions
Analyses of the data acquired during lesson observation reveals that quite frequently teaching in the classroom is performed as transmitting information with including separate elements of new learning aspects. Learning organization in the observed math lessons can be largely described as a lack of clear learning outcomes and feedback for students, dominating low level cognitive activity and frontal work with the whole class of students. This leads to a conclusion that the change of teaching and learning paradigms has just begun.
Teachers demonstrated the usage of appropriate methods and collaboration models in only approximately half of the lessons. The data obtained during observation of the learning process show that teachers' performance in the classroom demonstrates insufficient skills of managing teaching techniques and organization of collaboration. This point to the obvious need to incorporate practical training in teachers' professional learning program.
More thorough analyses revealed that the number of teachers who chose the most efficient method to reach the outcomes (67%) outnumbered those who did not. This allows one to conclude that they succeed in traditional teaching emphasized largely working on lower order cognitive skills (LOCS). This corresponds to research which shows teachers may well be more comfortable with a traditional teaching mode (Olson, 2003) characterized historically for the East (Pavlova, Pitt, 2003) .
This evidenced the existence of a gap between the priorities described in the education policy resolutions from 2006 and the reality in the classroom in 2013.
Lesson analyses and experts' conversations with teachers after the lesson conclude that in frequent cases there was a discrepancy between the actual performance of the teachers in the classroom and their understanding of what they were doing. This matches the findings of previous research (Volkinšteine et al., 2014) and points to insufficient teachers' analyses and reflection skills. Here (Table 5) we have included a sample of math lesson Grade 12 transcript on rotating spheres and the conversation with the teacher R. The discrepancy manifested itself even stronger in the comparison of lesson observation data and teachers' self-evaluation. While HOCS development in the classroom showed some kind of correspondence to the observation (29% to 22 %), communication of learning outcomes revealed significant difference -84% of teachers think that their skills of communicating the reachable outcome are good or acceptable. However, experts in only 49% of lessons observed such outcome.
Data interpretation showed that teachers typically fail to see the need to develop their analyses and reflection skills -the need to acquire these skills was ranked the lowest (compared to the skills listed). At the same time the aforementioned skills have the highest 'do not know' percentage, which might mean that teachers lack an opinion regarding the necessity of these skills and that teachers do not see them as part of their professional competencies. A discrepancy between teachers' self-defined learning needs and experts' observations does exist.
Responses to the questionnaire repeatedly demonstrate the need for improving teachers' reflection skills and also points to the deep controversy between teachers' performance in the classroom and their understanding of what they are doing, which was mentioned before. This complicates organization of teachers' learning because 'a person has to learn what he/she is not aware he/she lacks'.
In order to achieve real changes in the classroom, math teachers have to immerse themselves in their own and their colleagues' practices by analyzing and reflecting on them. The primary need for teachers' education is to create learning situations that offer a different kind of experience, discussion, opinion exchange, practicing analyses, reflection on one's own and colleagues' learning; that is, immersion, at the same time learning the techniques of the particular methods. It is impossible to improve all the skills at the same time. Therefore, immersion in one's own practice should be the priority which would allow then gradually to develop the spectrum of other skills. No changes will occur if the teacher keeps 'failing to know that he/she does not know'.
It is obvious that teachers cannot acquire these skills through teachers', something new". A completely different form and essence is needed and this corresponds with the conclusions of other research (Fulan, 2011 , Barber & Mourshed, 2007 . In the historical context things are complicated by the fact that experts (educators, authors) learn at the same time with teachers because they too need a change of paradigms in their opinions and have to acquire a different experience of learning so that afterwards they would be able to organize teachers' learning in a different environment.
Teachers' learning needs can be addressed through implementation of long term teachers' learning models that allow them to acquire learning as the concept modelling and learning through collaboration experience. For this purpose, the following elements of classroom practice based learning models can be used -collaboration groups, action research (Kemis & Taggart, 2000) , collaboration networks (Rauch et al., 2014) as well as learning in practice jointly observing and analyzing lessons , which is going to be the subject of further research.
This might seem too general, not focused on math education, but in practice it does! Implementation of a new philosophy means changing people's beliefs about a different understanding of learning on the whole and about an efficient lesson. Only then can one focus on how to include the particular math teaching methods in the lesson. Stopping at particular teaching methods will leave one on a superficial level which will never change teachers' beliefs and practices.
